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Some Background Material…Some Background Material…
Who is Greg Schulz as well as Server and StorageIO?

• Independent IT Advisor, Author, Blogger and Consultant
• Worked in IT as a customer, as a vendor and then industry analyst
• Provide industry trends and perspectives on IT infrastructure topics
• Books, articles, tips, reports, videos, podcasts appear globally

© Copyright 2011 The Server and StorageIO Group All rights reserved. www.storageio.com
Cloud and Virtual Data Storage Networking (CRC)

storageioblog.com Storageio.com Twitter @storageio BooksNewsletter

Smaller, faster, more affordable, increased volume
Advanced operating and file system features
Advanced programming and development tools
Graphical user interfaces and ad-hoc tools

Denser servers, storage, and networks
Virtualized development and IT resources
Services oriented architectures

ISP, MSP, ISP, SSP
Web 1.0

Web 2.0, SOA, SaaS
Virtualization and
Massive Scaling

Cloud

Redistribute

Consolidate

Industry Industry Trends: Where we have been!Trends: Where we have been!
Look at where we are and have been to see where we are going!
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Limited memory and processor constraints
Physically large, expensive capabilities
Assembler, machine code, batch processing

Increased memory and processor capabilities
Physically smaller, more affordable and reliable
Enhanced operating and file system features
Applications need more processing capabilities
Compilers and programming languages
Interactive, online, and time sharing

Graphical user interfaces and ad-hoc tools

Service Bureau

Client server, GUIs
PCs, Internet

Mainframe
Batch

Minis and Servers
Online Distributed IT

Consolidation

Highly Centralized
Source: “The Green and Virtual Data Center” (CRC)
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• Support continued and increased demand for services

• Meet or enhance QoS, SLA, SLOs and agility
o Performance, availability, capacity, energy, cost of services delivered,
o Reliability, security, BC/DR, response time, customer satisfaction

Industry Trends: Common challengesIndustry Trends: Common challenges
There is no such thing as a data or information recession!
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• Contending with corner office initiatives around buzzword bingo:
o Agility, Analytics, Archive, Backup modernization, Big data, Cloud (private/public)
o Compliance, convergence, cost reduction, DFR and Dedupe, E2E, Elasticity
o Flexibility, IaaS, IRM, Metrics and Measurements, Multi-tenancy, MSP, NAS
o Optimization, PaaS, SaaS, SAN, SRA, SOA, UCS, unstructured data, VDI 
o Virtualization (applications, desktop, I/O and networking, servers, storage)

Industry Trend: What’s The Buzz?Industry Trend: What’s The Buzz?
No such thing as a data recession, Leverage what you have!

Active and Online DataLegacy and Transactional Data

Time Time

Ac
tiv

ity

Ac
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ity

Data Created Data Created Continued AccessData Goes Dormant

8 8
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Profile: Data is created, worked with, and then 
goes dormant after some period of time, with a 
probability of little to no future access or use
Examples: Database, email, transactional, 
general file serving, project-oriented data

Profile: Data is created, worked with, and then 
may go idle briefly, then accessed, then idle, 
then active, then idle, then active…
Examples: Web, reference and lookup, fixed 
content, Web 2.0 and social networking, media 
and entertainment, some email, search, 
seasonal or event and research-based data

Time Time
Source: The Green and Virtual Data Center (CRC)

Industry Industry Trends: Supporting DemandTrends: Supporting Demand
1.2 - Supporting demand, maintaining QoS while reducing costs

Available Resources
Performance, Availability,
Capacity, Energy = PACE

In order to support demand:
Don’t save as much data, limit 
expansion and QoS enhancements

Leverage improved densities

E.g. Store and process more 
data in a denser footprint
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Unit Cost of Resource
$ / Capacity, $ per IOP

Capacity per watt, IOP per watt

QoS, Service Levels
Response Time, Availability

Leverage improved densities
Remove IT footprint constraints

Boost efficiency, lower unit costs
Improve performance

Do more with what you have
Avoid compromise of QoS
Enable agility and flexibility
Note: Innovation = Do and enable more with less without compromising customer service
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Cloud
(Public 

C:

D:

1U & 2U
Servers

Shared external
DAS

Server continuum

Industry Industry Trends: Sustaining DemandTrends: Sustaining Demand
Server continuum, performance, functionality, packaging
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Private)

Pedestal
Server

E:

F:
Server
Blades

Networked
(SAN & NAS)

Total Server
And Storage
Market Size

Non-Consolidated
Servers or Storage

• Emulation
• Abstraction

Tomorrow

Only a fraction of all

Issues That Inhibit Consolidation:
• QoS and Performance barriers 
• Politics and financial constraints 
• Competitive or legal purposes
• Security and compliance

Industry Industry Trends: Trends: Many faces of virtualizationMany faces of virtualization
Life beyond consolidation: Enabling flexibility, agility, dynamic IT
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Market and IT Opportunity = Life Beyond Consolidation
Using Server Virtualization For IT Resource Management

Enabling Abstraction and Transparency for Massive Scaling, 
BC, DR and routine Infrastructure Resource Management 

(IRM) operational functions

Market and IT
Virtualization 
Opportunity!

• Aggregation
• Migration

y
servers or storage
consolidated!Consolidated Server

and Storage using
Virtualization

Today

Source: “The Green and Virtual Data Center” (CRC)

Industry Industry Trends: CloudsTrends: Clouds
1.6 – IT cloud confusion and opportunity

30%

35%

40%

45% Source: StorageIOblog.com

Plenty of FUD flying from both extremes
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0%

5%

10%

15%

20%

25%

All in, Clouds 
everywhere

Use 
when/where 
applicable

Skeptic, see 
co-existence

Scared, want 
to learn more

Forget about 
it, never 
happen

13% 7% 7%

44%

33%

FUD = Fear Uncertainty Doubt Source: StorageIOblog.com
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Blade
Server

VMware/HyperV Virtual Servers

Backup
Server

Off-Site
Physical Storage

Digital Archive
Cloud Service

Database
Server

Industry Trends…Industry Trends…
1.8 – Public and private cloud services coexistence
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ROBO or Work Group

ReplicationVTL/DL with
De-Dupe

D2D2T
D2D

Backup as a
Service (BaaS)

BC/DR
Service

On-line
Storage

Compute or
Virtual Servers

Replication

Private Cloud

Storage Storage FundamentalsFundamentals
2.16 – Server and Storage I/O continuum

Cloud Storage
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Dedicated
Internal
Direct

Attached
Storage

Dedicated
External
Direct

Attached
Storage

Shared
External
Direct

Attached
Storage

(no switch)

Shared
External

“Networked”
Storage

SAN or NAS

Shared
External

“Networked”
Storage

SAN or NAS

NAS

SAN or DAS

DRAM
FLASH

P iris
on

 
tie

s

Accelerate Performance
“Time is Money”

IOPS or Bandwidth per watt
Active
Data

Storage Storage FundamentalsFundamentals
2.8 – Different types and tiers of storage
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Fast HDD

High Capacity
HDD

Tape & Optical

Tier-3Tier-0 Tier-1 Tier-2

Energy
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SMB
SOHO

Performance
Price

Different Price Bands and Categories
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SSD Fast FC/SAS HDD

Reduce Capacity Costs
For In-Active Data

Usable Capacity per watt

In-Active
(Idle) Data
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Industry Trend: What’s The Buzz?Industry Trend: What’s The Buzz?
No such thing as a data recession, Leverage what you have!

Thin Pro ision
Continued Storage 
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Block & RAID
Drive Rebuilds

Hot Swap Drives

Snapshots
Replication

BC Volumes
SMIS/SNMP

SAN and NAS

Thin Provision
Multi Parity RAID

Automated Tiering
Data Deduplication

Storage Virtualization
Multiprotocol Storage
Cloud and web based

Real time Compression

Services Evolution

Storage Storage FundamentalsFundamentals
2.14 – Many faces of storage virtualization

•Provisioning & Automation
•Resource Load-balancing

(Performance & Capacity)
•Heterogeneous Operations

Snapshots, replication
Ph i l d

Agility, Emulation, Flexibility,
Mobility, Transparency

Enabling Capabilities
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p p
Pooling & emulation (VTLs)
Data movement/migration

•Business and IT Agility
BC, DR, Upgrades,
Load-balance, Tiering
Maintenance and IRM

Storage
Systems

Virtual Storage Environment (Local & Remote)

Physical and
Virtual Servers

Implemented Via:
Software, Appliance, Network 

or Storage System Based
Aggregation of
Individual disk

drives

Tiered Storage to
Implement lifecycle
Data management

• Data movement and access between sites
• Remote office branch office data access
• HA, BC, DR for business sustainment
• Leverage off-site managed services
• Remote data archiving

Wide Area, Internet and Cloud Networking

Industry Trends: ConvergenceIndustry Trends: Convergence
2.11 – I/O and data storage networks
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Remote backup
and archives

Internet
MAN & WAN

Remote
Storage

Clustered and
non-clustered

servers

Data replicated for HA, BC, DR

Firewalls

Public and Private Clouds, Managed Service Provider (MSP) and Storage as a Service (SaaS)

• Privately owned facilities
• Hosted or co-location
• BC/DR standby hot/cold site
• Cloud or SaaS and MSP

Source: “The Green and Virtual Data Center” (CRC)
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ESCON (FC-SB1)

Ultra SCSI
IBM SSA

Block Mux
Bus & Tag

IDE/ATA

SCSI SCSI-3
(Command Set)

SATA

SAS

FICON (FC-SB2)
SCSI FCP (FCP)

16GFC

3Gb 6Gb 12Gb

Industry Trends: ConvergenceIndustry Trends: Convergence
I/O and data storage networks
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HP-FL, Sun FL
FDDI/MSCP

“Quarter Speed”
Proprietary Optical

Bus & Tag

FDDI, Ethernet
TCP/IP, NFS

ATM, Token Ring
Banyan Vines

Novell, DECnet
SNA, XNS, LAT

SCSI_FCP (FCP)
2/4/8 [10] GFC

Fibre Channel
Various

Proprietary

Premium
Data Center

Converged Ethernet
iSCSI, TCP/IP, FCIP
NFS, CIFS, HTTP

FCoE

40GbE
100GbE

Time

Ethernet
Copper, Wireless

Copper 10/100/1000/10000
TCP/IP, UDP, iSCSI, FCIP

NFS, CIFS, HTTP

Email
MessagingDatabase, DSS

CAD, EDA,
Development

Spreadsheets
PPTs, PDFsBilling, e-tailFile Serving

VolCD

VolCC

\\SharedC1

Video/Audio

Web Email File SQL

Information service offerings and capabilitiesIT Resources:
People, processes, policies
hardware, software, middleware 
facilities  service providers

3.1  - Delivering information services via resources and IRM
Infrastructure Resource Management (IRM)Infrastructure Resource Management (IRM)
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Networks

Switch ServersStorage

Replicate

Virtual Server Environment

Linux
VM

Windows
VM

Windows
VM

Windows
VM

facilities, service providers

IRM metrics

IRM tools

C
os

t

Synchronous
Data

RTO = Recovery Time Objective = When data 
can be usable or available

RPO = Recovery Point Objective = What point 

Email
MessagingDatabases

Virtual
Servers

Spreadsheets
PPTs, PDFsERP/SAPFile Serving

VolCD

VolCC

\\SharedC1

Video/AudioWeb 2.0

Chapter 5: Chapter 5: Protecting and maintaining data availabityProtecting and maintaining data availabity
5.5 – Tiered data protection
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mirroring, 
replication, 
Continuous 
availability, 
non-stop 

processing.
RTO and RPO 
near or at zero

Asynchronous remote 
data mirroring, 

replication, snapshot 
and copy. HA failover 
cluster. Longer RTO 

and/or RPO.

Remote tape or disk to disk to 
tape backup, copies and 

vaulting. Remote archiving. 
Extended RTO & RPO.

Weeks MonthsDaysHoursMinutesContinuous
RTO and RPO timeline and data lifecycle

y j p
data is recovered to, how much data can 
you afford to potential lose

Source: “The Green and Virtual Data Center” (CRC)
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What's next? Coming Summer 2011What's next? Coming Summer 2011
Cloud and Virtual Data Storage Networking (CRC)
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For more information watch www.storageioblog.com and www.storageio.com/cloud or contact:
Greg Schulz Email: info@storageio.com
The Server and StorageIO Group (StorageIO)
PO Box 2026
Stillwater, MN 55082
+1 651.275-1563

ISBN: 9781439851739 
ISBN 10: 1439851735 

Don’t be scared, however look before you leap!

• Sift through the hype and Buzzword Bingo
o Do not treat all applications and data the same
o Establish service categories with applicable metrics
o Know your costs to delivery a level of service
o Communicate those costs and service abilities

Closing CommentsClosing Comments
Where to learn more, next steps…

ISBN: 978-1-555583113

© Copyright 2011 The Server and StorageIO Group All rights reserved. www.storageio.com
Cloud and Virtual Data Storage Networking (CRC)

o Leverage situational awareness of resources to manage effectively
o Think of your IT environment as an Information Factory
o Factories need situational awareness and metrics to be effective
o Balance the old with the new, don’t be afraid, look before you leap!

• Where to learn more
owww.storageio.com articles, videos & webcasts
owww.storageioblog.com and twitter @storageio
oFeel free to call, IM, tweet, or email greg@storageio.com

ISBN: 978-1-4200-8666-9

Th k Y
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